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Income inequality has been clearly associated with reduced population health. A body of evidence suggests that
a strong primary care system may mitigate this negative association. The aim of this study is to assess the
strength of the primary care system's eﬀect on the inverse association between income inequality and health in
Europe. Health is operationalised using four cross-sectional outcomes: self-rated health, life expectancy, mental
well-being, and infant mortality. Strength of the primary care system is measured using the framework of the
Primary Health Care Activity Monitor Europe, and income inequality by the Gini coeﬃcient. Multiple regression
models with interaction terms were used. The results conﬁrm that especially the structure and continuity di-
mension of primary care strength can buﬀer the inverse association between income inequality and health.
European policymakers should therefore focus on strengthening primary care systems in order to reduce inequity
in health.
1. Introduction
High-income countries suﬀer from an increasing income inequality.
In Europe, one out of four adults and one out of three children are
currently at risk of poverty or social exclusion (OECD, 2015; Stiglitz
et al., 2014). A country's income inequality is clearly associated with a
reduced population health (Babones, 2008; Wilkinson and Pickett,
2006, 2010). Therefore, reducing income inequality within and among
countries has become an issue richly debated among policymakers to
the extent that it is included as a core goal of the 2030 agenda for
sustainable development (Moon, 2013; Obama, 2014; OECD, 2015; UN,
2015). More unequal societies have a shorter life expectancy, a higher
prevalence of HIV infection, rates of mental illness, and obesity
(Babones, 2008; De Vogli et al., 2005; Drain et al., 2004; Hales et al.,
1999; Kondo et al., 2009; Oﬀer et al., 2012; Pickett et al., 2005; Ram,
2006; Subramanian and Kawachi, 2004; UN, 2015; Wilkinson, 1996;
Wilkinson and Pickett, 2006). Wilkinson's (1996) seminal work de-
monstrated this inverse association across diﬀerent (health) outcomes.
Starﬁeld (2001) has been the ﬁrst author to hypothesise that a
strong primary care may moderate the negative impact of income in-
equality on health through providing accessible care (especially for
vulnerable patients), providing better quality care with a greater focus
on prevention, adding to early management of health problems and
reducing unnecessary and potentially harmful specialist care (Starﬁeld
et al., 2005). This theory has been supported by a large body of evi-
dence (Babones and Turner, 2003; Dabla-Norris et al., 2015; Kringos,
2012; Shi et al., 1999; Starﬁeld, 1998; WHO, 2008, 2009). Moreover,
countries with poor primary care orientation are documented to have
poor health outcomes on average (Shi, 1992, 1994, 1995; Starﬁeld,
1994, 1998). Strong primary care is deﬁned as accessible care that
provides a comprehensive scope meeting the population's health needs,
coordinates care across diﬀerent health care levels, and provides a
continuous provider-patient relationship over time and diﬀerent dis-
ease/illness episodes (Kringos et al., 2010a; Starﬁeld, 1994).
According to Kringos (2012), strengthening the primary care system
has been a priority in many European countries. However, the moti-
vations, as well as the approaches and models of primary care reforms,
diﬀer signiﬁcantly between countries (Masseria et al., 2009). Because of
this diversity, diﬀerent conﬁgurations of primary care exist across
Europe. Various health care professionals are involved in primary care
delivery; however, GPs are usually the main primary care actors and
guides through the health care system (Kringos et al., 2015). European
GPs are usually self-employed and paid through a blended fee-for-ser-
vice and capitation payment system. Furthermore, most European
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countries regulate the patient ﬂow to secondary health care by im-
plementing: (i) a gatekeeping role for GPs, and (ii) ﬁnancial stimuli
(Masseria et al., 2009). Only recently has a standardised instrument for
describing and comparing the strength of European primary care sys-
tems, the European Primary Care Monitor, been developed. To the best
of our knowledge, no study to date has examined the assumed mod-
erating eﬀect of primary care on the association between income in-
equality and health in Europe.
Therefore, the aim of this study is to assess the eﬀect of primary care
on the inverse association between income inequality and health in
Europe. Considering the equity-producing eﬀect of primary care on
health outcomes (Starﬁeld, 2001), we hypothesise that European
countries with relatively stronger primary care systems buﬀer the ne-
gative impact of income inequality on health. This improved health
among a country's citizens is extremely relevant because it drives eco-
nomic growth through higher labour force participation and higher
productivity (Dahlgren and Whitehead, 2007; McKee et al., 2011).
2. Methods
2.1. Data
In order to answer the research question, two international data-
bases were used: the European Social Survey (ESS) and the Primary
Health Care Activity Monitor Europe (PHAMEU) database.
The ESS is an academically driven biennial cross-national survey
that is conducted by the ESS European Research Infrastructure
Consortium. In this survey, data on Europe's social conditions are as-
sembled, interpreted, and disseminated. A strict random probability
sampling, a minimum target response of 70% (nevertheless this re-
sponse rate is not obtained in all included countries, see Appendix
Exhibit A1) and rigorous translation protocols are applied. In the sixth
round of the survey, from which the data are used in this study, 29
European countries participated.
PHAMEU is the result of the European Commission–funded project
from 2009 to 2010, which aims to describe and compare primary care
strength in 31 European countries (WHO, 2009). The development of
this database consisted of four steps (Kringos et al., 2010a, 2010b): (i)
the identiﬁcation of relevant primary care dimensions and features
using a systematic literature review, (ii) selection of adequate in-
dicators within the primary care dimensions, (iii) evaluation of the
adequate indicators by European primary care experts, and (iv) pilot
testing of the feasibility of the monitor. In this last step, national co-
ordinators in 31 European countries scored all the retained indicators.
They used the most recent and best data available from several sources,
such as international databases (WHO or Organization for Economic
Co-operation and Development), publications of the European Ob-
servatory on Health Systems and Policies, and national databases.
For more information regarding these databases, we refer the reader
to the Norwegian Centre for Research Data (2012) and Kringos (2012),
Kringos et al. (2010a, 2010b) respectively.
2.2. Sample
European countries were chosen as the unit of analysis. Countries
had to be included in both the ESS and PHAMEU databases. This re-
sulted in a sample of 45,007 respondents1 nested in 24 European
countries. However, all dependent variables (except for self-rated
health and mental well-being) are aggregated on the macro level. Fig. 1
provides an overview of the countries included.
2.3. Population health
Population health is operationalised using four outcomes: (i) esti-
mates of life expectancy at birth (2011), (ii) infant mortality (2012),
(iii) self-rated health (2012), and (iv) mental well-being (2012). Life
expectancy and infant mortality are both aggregated macro-level vari-
ables provided by the ESS database. Self-rated health and mental well-
being are individual variables based on responses of individual re-
spondents; however, they are also extracted from the ESS database.
Life expectancy in the ESS database is operationalised following the
deﬁnition of the OECD. It is how long, on average, a newborn can ex-
pect to live if current death rates do not change (OECD, 2016a), and it
deﬁnes “infant mortality” as the number of deaths of children less than
one year old, expressed per 1000 live births (OECD, 2016b). “Self-rated
health” is a subjective measure of health which has been commonly
used in the literature on income inequality (Mansyur et al., 2008). It
was measured by asking the ESS respondents the following question:
“How would you describe your state of health?” Respondents had to
choose the best applicable answer from a 5-item ordinal scale (very
good, good, fair, bad, very bad). The subjective measurement of health
is commonly used (McDowell, 2006; Oswald and Wu, 2010); however,
it is also a valid predictor of the actual health status of respondents
(Idler and Benyamini, 1997; Snead, 2014). Furthermore, measuring
health through the respondents has the advantage that it is able to
capture health indicators that are diﬃcult to measure by physical
measurements (such as pain, suﬀering, or depression) (McDowell,
2006). In this study, mental well-being is considered an indicator for
people's views on acquiring money and possessions, as well as their
desires to be famous and good-looking in the eyes of others. It is an
indicator of the degree to which they are at risk for depression, anxiety,
personality disorders, and substance abuse (Wilkinson and Pickett,
2010). This variable was based on the answers to the ESS question
“How happy are you?”, which were ranked on an 11-item ordinal scale,
ranging from 0 (extremely unhappy) to 10 (extremely happy). This was
the only variable that measures mental well-being available in the ESS
database.
2.4. Income inequality
Following several authors and research institutions, income in-
equality can be seen as one of the dimensions of inequality (Babones,
2008; Kawachi et al., 1997; Lynch and Kaplan, 1997; OECD, 2015,
Wilkinson and Pickett, 2006, 2010). The term income is deﬁned by the
ESS as “household disposable income in a particular year. It consists of
earnings, self-employment, and capital income and public cash trans-
fers; income taxes and social security contributions paid by households
are deducted” (OECD, 2016c). Consequently, income inequality refers
to the diﬀerence in income distribution (OECD, 2015).
Income inequality was measured using the Gini coeﬃcient, a com-
monly used indicator of income inequality. The Gini coeﬃcient is based
on the Lorenz curve, a cumulative frequency curve that graphically
shows the cumulative share of total income. It ranges from 0 to 1, which
indicate perfect equality and perfect inequality, respectively
(Goldthorpe, 2010; Leigh et al., 2009). The main advantages of the Gini
coeﬃcient as the measure for inequality is that this coeﬃcient is based
on a ratio analysis which entails a reliable measure for the entire po-
pulation (in contrast to per capita income or gross domestic product
which are an underrepresentation of a large part of the population).
Furthermore, because the cumulative population and its cumulative
share of income, which are required to calculate the Gini coeﬃcient,
are normalised, this ensures that the coeﬃcient is not sensitive to the
speciﬁcs of the income distribution (Allison, 1978; Litchﬁeld, 1999).
Lastly, to the best of our knowledge, only Gini coeﬃcients are widely
available to be used in a cross-national study of the correlates of
1 In this ESS round 53.6% of the respondents were female, while 46.4% were male. The
average age among respondents was 48.91 years. Concerning the educational level,
11.6% of the respondents had a ES-ISCED I-level, 18.7% ES-ISCED II-level, 36.7% ES-
ISCED III-level, 11.9% ES-ISCED IV-level, and 20.9% ES-ISCED V-level. With regard to
ethnicity, 5.9% of the respondents belonged to an ethnic minority group, while 94.1% did
not.
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inequality (Babones, 2008). In this study the Gini coeﬃcient for 2011
was used and was estimated by the ESS team.
2.5. Operationalisation of the strength of the primary care system
According to Kringos (2012) the strength of a primary care system is
determined by two levels (i.e. the structure level and process level). The
structural level consists of three dimensions: governance, economic
conditions, and workforce development, whereas the process level
consists of the dimensions' access, continuity of care, coordination of
care, and comprehensiveness of care. Kringos (2012) deﬁnes the gov-
ernance indicator as the vision and direction of health policy exerting
inﬂuence through advocacy, regulation, as well as the collection and
use of information. Economic conditions can be summarised as the
funding and expenditures of health care, and the income and re-
muneration of the primary care workforce. Workforce development
refers to the proﬁle of primary care providers, as well as their position
in the health care system. Subsequently, the access dimension reﬂects
the availability, accessibility, aﬀordability, and acceptability of primary
care services. Continuity of care represents longitudinal, informational,
and relational continuity of care. The coordination of care dimension is
deﬁned as the ability of primary care providers to coordinate use of
other levels of health care. Finally, comprehensiveness of care refers to
the range of available primary care services to meet patients' health
care needs.
PHAMEU provides, for each of the aforementioned seven dimen-
sions, a scale from 1 to 3 for each country (a higher score indicates a
stronger primary care dimension) (Kringos, 2012). Due to
multicollinearity issues (and in line with the research Kringos (2012)),
the three dimensions of the structural level of primary care were cal-
culated as one continuous variable, namely primary care structure,
which is the arithmetic mean of a country's scores for government,
economic conditions, and workforce development.
2.6. Statistical analyses
In order to study our research aim, data were analysed using re-
gression analysis with interaction terms. However, ﬁrst, normality of all
variables was assessed using the Shapiro-Wilk test. The dependent
variables mental well-being and self-rated health were measured on an
ordinal scale with 11 and 5 response categories, respectively. In this
study, the outcome mental well-being approached normality in many
countries and therefore the authors decided to treat this variable as a
continuous variable (Mansyur et al., 2008; Snijders and Bosker, 2012).
However, self-rated health showed signs of heteroscedasticity, as well
as uneven spacing between the diﬀerent categories. As a result, the
latter was treated as a dichotomous variable (0: very bad or bad health,
1: fair, good, or very good health). Furthermore, the distribution of the
continuous variables life expectancy, infant mortality, mental well-
being, and income inequality were highly skewed, and therefore re-
jected by the normal distribution hypothesis. Consequently, these
variables were logarithmically transformed.
A systematic overview (database and operationalisation in the
analyses) of the used variables in the analyses is provided in Appendix
Exhibit A2.
Second, the dependence between income inequality, the
Fig. 1. Overview of the included countries in the study.
Source: authors' representation
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aforementioned strength dimensions, and all outcome variables (with
the exception of self-rated health) was tested using Pearson's correlation
coeﬃcients. There were no multicollinearity issues; hence, no variables
required exclusion. The full correlation matrix can be consulted in
Appendix Exhibit A3.
In order to assess the impact of primary care strength on the asso-
ciation between income inequality and health, a logistic regression for
the dichotomous outcome variable self-rated health (Table 1) and a
multiple linear regression for the continuous outcome variables was
conducted (Tables 2 and 3). In order to increase the interpretability of
interaction terms, as well as to avoid problems of multicollinearity,
income inequality and the primary care strength dimensions were
centred (Aiken et al., 1991). The interaction terms provide log odds/
coeﬃcients of the independent variables expressing the increase/de-
crease in the probability of the outcome, when the strength dimension
change is one unit standard deviation (SD), holding all other variables
in the equation model constant. In each paragraph of the section “Re-
sults”, ﬁrst the main eﬀect for the particular strength dimension will be
explained, followed by the description of the interaction term. For a
step-by-step construction of these multiple regression analyses, we
kindly refer the reader to Appendix Exhibit A4 up to Appendix Exhibit
A7. The data in this study were analysed with the use of SPSS (IBM,
version 23.0.0). The level of statistical signiﬁcance was set at p≤ 0.05.
3. Results
3.1. Association between income inequality and health outcomes,
controlling for primary care strength dimensions
Higher income inequality is signiﬁcantly associated with lower odds
of reporting good health, and lower life expectancy, mental well-being
and higher infant mortality (Table 1). A better-developed primary care
structure is associated with higher life expectancy, mental well-being,
and infant mortality. A more accessible primary care system is asso-
ciated with lower odds of reporting good self-rated health, life ex-
pectancy, and mental well-being. Furthermore, a higher score on the
continuity and coordination dimension is associated with higher odds
of reporting good self-rated health, higher life expectancy and mental
well-being and lower infant mortality. A more comprehensive primary
care is associated with lower life expectancy and infant mortality.
3.2. Regression models, with interaction terms
The impact of primary care strength dimensions on the association
between income inequality and four health outcomes was assessed
using interaction terms.
3.3. Buﬀering eﬀect
Primary care structure and continuity dimensions have a buﬀering
eﬀect on the adverse (positively for infant mortality) association
Table 1
Multiple regression model for the association between Gini coeﬃcient for income inequality, primary care strength indicators, and the outcomes of health.
Source: authors' calculations based on PHAMEU (2010) and ESS (2016)
Self-rated health Life expectancy Mental well-being Infant mortality
B (S.E) B (S.E) B (S.E) B (S.E)
Gini - 4.452 (0.211) *** - 0.105 (0.001) *** - 8.160 (0.193) *** 2.769 (0.052) ***
Structure - 0.115 (0.100) 0.054 (0.001) *** 1.237 (0.092) *** 1.737 (0.025) ***
Access −1.563 (0.092) *** - 0.054 (0.001) *** - 1.134 (0.083) *** 0.039 (0.023)
Continuity 2.840 (0.295) *** 0.054 (0.001) *** 7.243 (0.273) *** - 2.435 (0.074) ***
Coordination 0.894 (0.062) *** 0.007 (0.001) *** 1.420 (0.056) *** - 0.765 (0.015) ***
Comprehensiveness - 0.094 (0.085) - 0.018 (0.001) *** - 0.099 (0.078) - 0.492 (0.021) ***
Intercept 2.861 (0.725) *** 1.953 (0.002) *** - 0.513 (0.673) 2.827 (0.183) ***
R2 0.028 0.279 0.065 0.198
All signiﬁcant results are indicated in bold.
*p ≤ 0.05; **p < 0.01; ***p < 0.001.
Table 2
Logistic regression model for the association between Gini coeﬃcient, PC strength dimensions, interaction terms and self-rated health.
Source: authors' calculations based on PHAMEU (2010) and ESS (2016)
Model 2.1 Model 2.2 Model 2.3 Model 2.4 Model 2.5
B (S.E) B (S.E) B (S.E) B (S.E) B (S.E)
Gini - 0.020 (0.046) - 0.854 (0.062) *** 0.162 (0.167) 0.082 (0.025) *** 0.913 (0.055) ***
Structure - 0.131 (0.071)
Access - 1.261 (0.076) ***
Continuity 0.264 (0.266)
Coordination 0.201 (0.047) ***
Comprehensiveness - 0.018 (0.080)
Gini * structure - 0.019 (0.020)
Gini * access 0.344 (0.027) ***
Gini * continuity - 0.096 (0.070)
Gini * coordination - 0.084 (0.014) ***
Gini * comprehensiveness - 0.401 (0.023) ***
Intercept 0.942 (0.159) *** 3.492 (0.172) *** 0.022 (0.631) 0.295 (0.081) *** 0.745 (0.193) ***
All signiﬁcant results are indicated in bold.
*p ≤ 0.05; **p < 0.01; ***p < 0.001.
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between income inequality and life expectancy, mental well-being, and
infant mortality (Tables 3 and 4); this means that the association be-
tween income inequality and these health outcomes decreases when a
country is strengthening its primary care structure and continuity di-
mension. For example, in a country with an average income inequality,
life expectancy was found to increase by 0.029 for every increase of 1
SD on the score of the structure dimension. The interaction eﬀect shows
that an inverse association between income inequality and life ex-
pectancy decreases by 0.004 when a country is strengthening its pri-
mary care structure level. Moreover, the structure and continuity di-
mension have no signiﬁcant eﬀect in the analysis of self-rated health
(Table 2).
3.4. Aggravating eﬀect
The interaction eﬀects show that the association between income
inequality and self-rated health, life expectancy, mental well-being, and
infant mortality is aggravated when strengthening the comprehen-
siveness dimension (Tables 2–4). For example, when a country has an
average income inequality, life expectancy was found to decrease by
0.008 when comprehensiveness is increased by one SD. The interaction
eﬀect shows that the size eﬀect of the positive association between
income inequality and comprehensiveness will be higher when in-
creasing this primary care dimension.
3.5. Mixed eﬀect
The analyses reveal mixed results for the access and coordination
dimensions. Access has a buﬀering eﬀect for the adverse association
between self-rated health, life expectancy, mental well-being and in-
come inequality (Tables 2 and 3). But the access dimension aggravates
the positively related association between infant mortality and income
inequality (Table 4).
For primary care coordination, the association between income in-
equality and self-rated health, life expectancy, and infant mortality
increases (aggravating eﬀect) when a country is strengthening its pri-
mary care coordination dimension (Tables 2–4). Notwithstanding, co-
ordination has a buﬀering eﬀect on the adverse association between
mental well-being and income inequality (Table 3).
4. Discussion
European primary care is characterised by large diversity in con-
ﬁgurations (Masseria et al., 2009). Various health care professionals are
involved in primary care delivery; however, GPs are usually the main
primary care actors and guides through the health care system (Kringos
et al., 2015). European GPs are usually self-employed and paid through
a blended fee-for-service and capitation payment system. Furthermore,
most European countries regulate the patient ﬂow to secondary health
care by implementing: (i) a gatekeeping role for GPs, and (ii) ﬁnancial
stimuli (Masseria et al., 2009). In this study we assessed the eﬀect of
primary care on the inverse association between income inequality and
health in Europe.
This study conﬁrmed the inverse association between income in-
equality and health in Europe. Countries with large income diﬀerences
showed a tendency for poor self-rated health, short life expectancy,
high rates of infant mortality, and poor mental well-being. These results
are in line with previous studies (Babones, 2008; Wilkinson and Pickett,
2006, 2010). However, it has been observed that evidence conﬁrming
the negative association between income inequality and health out-
comes is in most cases found in the United States as well as in other
countries with comparable or even worse income inequality (Kawachi
et al., 1997; Lynch and Kaplan, 1997). By contrast, a recent study in
Europe by Hu et al. (2015) did not ﬁnd a signiﬁcant association be-
tween income inequality and health. In order to explain this paradox,
the authors argued that the countries in their sample were more ega-
litarian than the United States. Nonetheless, the study of Hu et al.
(2015) is based on data from before the ﬁnancial crisis in 2008 and
2009, whereas present study used data from 2011 to 2012 when income
inequality had already dramatically increased in Europe (OECD, 2013;
Stiglitz et al., 2014). This may explain why the association between
income inequality and health in Europe proved to be signiﬁcant in our
study.
Furthermore, it became clear from the sample of 24 European
countries that some primary care strength dimensions can reduce the
negative impact of income inequality on health. The multiple regression
models in this study showed that the better the primary care structure
and continuity of a country, the higher its population's life expectancy,
mental well-being, and infant mortality. These results seem to further
support the assumption that strong primary care systems may reduce
the ill eﬀects of income inequality on health (Dabla-Norris et al., 2015;
Kringos, 2012; Shi et al., 2003; Starﬁeld, 1994, 2001; WHO, 2008).
Table 4
Multiple linear regression model for the association between Gini coeﬃcient, PC strength dimensions, and interaction terms for infant mortality.
Source: authors' calculations based on PHAMEU (2010) and ESS (2016)
Infant mortality
Model 4.1.1 Model 4.1.2 Model 4.1.3 Model 4.1.4 Model 4.1.5
B (S.E) B (S.E) B (S.E) B (S.E) B (S.E)
Gini 0.186 (0.012) *** - 0.824 (0.016) *** 0.781 (0.045) *** 0.004 (0.007) - 0.009 (0.015)
Structure 0.946 (0.019) ***
Access 0.198 (0.020) ***
Continuity - 1.322 (0.072) ***
Coordination - 0.008 (0.013)
Comprehensiveness - 0.153 (0.021) ***
Gini * structure - 0.065 (0.005) ***
Gini * access 0.382 (0.007) ***
Gini * continuity - 0.309 (0.019) ***
Gini * coordination 0.025 (0.004) ***
Gini * comprehensiveness 0.024 (0.006) ***
Intercept 0.454 (0.042) *** 2.137 (0.044) *** 5.715 (0.171) *** 2.589 (0.022) *** 2.938 (0.051) ***
R2 0.130 0.141 0.083 0.083 0.076
All signiﬁcant results are indicated in bold.
*p ≤ 0.05; **p < 0.01; ***p < 0.001.
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According to the analyses, comprehensiveness has an aggravating
eﬀect on the negative (positive for infant mortality) association be-
tween income inequality and all included health outcomes. This intri-
guing result, however, makes us wonder which came ﬁrst—the chicken
or the egg? For example, it is unclear whether countries provide a broad
scope of care services, and whether the high-end services are only ac-
cessible for the wealthier patients, and not for the vulnerable groups. Or
this may be the other way around, in that countries observe that health
is inequitably distributed among their citizens and want to tackle this
by increasing the comprehensiveness of their primary care system. Due
to the exploratory nature of this study, we cannot provide causal in-
ference. Further research should, therefore, address these exploratory
ﬁndings.
Lastly, the analyses reveal some mixed results for the access and
coordination dimension. Access has a buﬀering eﬀect on the adverse
association between income inequality and self-rated health, life ex-
pectancy, and mental well-being, but aggravates the association be-
tween income inequality and infant mortality. The coordination di-
mension has a buﬀering eﬀect on the inverse association between
income inequality and mental well-being, but has an aggravating eﬀect
on the association between income inequality and self-rated health, life
expectancy, and infant mortality. However, the latter ﬁnding may be a
cross-sectional ﬁnding. The extent to which our society is characterised
by social, organisational and technological changes, makes it ques-
tionable to assume that diﬀerences in attitudes or behaviours are the
result of the passage of time, rather than cohort diﬀerences. We look
forward to longitudinal research that studies these eﬀects.
Furthermore, our ﬁndings are in line with the neo-materialist hy-
pothesis, one of the discussed contextual mechanisms that attempt to
explain the negative impact of income inequality on health (Lynch and
Kaplan, 1997; Smith, 1996). The neo-materialist hypothesis suggests
that income inequality might inhibit public expenditures on human
resources such as health care, which could consequently lead to lower
population health (Lynch and Kaplan, 1997; Smith, 1996). Ad-
ditionally, a substantial body of evidence has demonstrated that pri-
mary care, at both the macro and individual levels, has a beneﬁcial
impact on health outcomes (Shi, 1992; Starﬁeld, 1994, 2001). There-
fore, it can be suggested that policymakers in Europe who aim to reduce
income inequality as well as its negative impact on health should focus
on strengthening the primary care systems of their countries.
4.1. Limitations
Several limitations of the present study should be taken into ac-
count. The claimed causal role of inequality by Wilkinson and Pickett
(2010) has to deal with some disagreement amongst other authors
(Beckﬁeld, 2004; Goldthorpe, 2010; Leigh et al., 2009). The opponents
argue that the research of Wilkinson and Pickett is based on cross-
sectional and correlational evidence, and therefore, does not prove
causality. Due to the cross-sectional design, as well as the exploratory
nature of this study, we cannot infer causality between strength di-
mensions of primary care, income inequality, and the included health
outcomes. Nevertheless, previous research on this topic that consists of
longitudinal designs and which used diﬀerent measures of income in-
equality, showed similar results (Shi, 1992). Additionally, the countries
included in this study are not random and cannot be generalised to all
of Europe. Moreover, there are some inconsistencies in the literature on
the appropriate ecological levels of measurement to study the associa-
tion between income inequality and health (Ross et al., 2000).
Wilkinson and Pickett (2006) argue in their review that an appropriate
level is able to reﬂect diﬀerences in social class in a society, which is the
case at the country level. Finally, it is suggested that some cross-country
diﬀerences, for instance political systems and cultural values and
norms, confound the association between income inequality and health
(Eckersley, 2006; Navarro and Shi, 2001). These potential confounding
variables could also play a role in explaining the variance. However,
due to the restriction of the data, these were not taken into account in
the current study. We are looking forward to future research that ad-
dresses this limitation.
5. Conclusion
The present exploratory study supports the assumption of the ex-
istence of a negative association between income inequality and health
in Europe. A strong primary care system may be able to buﬀer this.
Therefore, European policymakers should focus on strengthening the
primary care systems in their countries to reduce the adverse impact of
income inequality on health. However, further longitudinal research is
required to investigate these ﬁndings in depth and to claim causal in-
ference.
Appendix A. Supplementary data
Supplementary data related to this article can be found at http://dx.
doi.org/10.1016/j.socscimed.2018.01.041.
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